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(54) BATTERY SEPARATOR AND MANUFACTURE THEREOF 
(57)Abstract: 

PURPOSE: To provide a separator with uniform micropore diameters, adequate starting 
temperature for pore disappearance, high upper limit temperature for maintaining non-pored 
state, and wide temperature region for maintaining non- pored state by drawing a laminated film 
prepared by alternately laminating polypropylene films and polyethylene films in three or more 
layers to form pores. 

CONSTITUTION: A three-layer laminated film having sandwich structure in which both outside 
layers are propylene and an inside layer is polyethylene formed of non-drawn polypropylene 
films and a non-drawn polyethylene film is introduced into a hot-air circulation oven heated at 
1 25** C and passed through the oven for 113 seconds under 5% stretch, then low temperature- 
drawn 20% between nip rolls kept at 35"* C, introduced into a hot-air circulation oven heated at 
110" C, high temperature-drawn to total 1 1 5% between rollers, then relaxed 1 6.7% with rolls 
heated at 1 25'' C, and fixed for 25 seconds to continuously obtain a laminated porous film. A 
battery separator is formed of this laminated porous film. 
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7x10-3, #i4[Hiffl^ti 1 5 0 ° c. eo^i-.^ffls^ 

-C8 8. 2%T^ofeo 

[0 0 3 5] qtaiilS 1 0 0 0mm, ttmu ^y:/^S4m 
mOTr^J^-f^ffifflU, ^^0. 9 6 8, :^Jl\-^>y^^y 

^X5. 5 0iS^S3Rux5"i/> 

/\^ify^y.2 2 0 S J) 17 3** CTigU 

J¥ttsb/to iitm>''f ;PAtii 1 5** cc[)?&a]n-;i.jc» 

40m/min. ■C^I#St^n;^Co ^<Dt^<D\^^y h 

it\t4 4 8x$>'Drzo n^nrz^mw^^jx.^uyy-i 
ji^A<Dmm\ti 1 urn. mmm\t2 7 . 1x10-3. 5 

0%#S^(Dpj4lHl«^H2 9. eXX^-Dfz. 
[0 0 3 6] Z<D^mW:!^V':^U}zU>y-r JlAt^m 

W:^^Jji^u>y^jl^At^&mV. mn^m^^^O':/a 

(Dmmy^ jvA^^kcD^oizvxm^i^rc. ^m<Dm^ 
ij u > -r ^•^n^*n##;'b* u jis 5 . 

4m/mi n. -e#^;^cU, m^.a - JUzm^f^m 1 2 
5° C, ^EEl. 8 k gXcmTi^EE^b, ^c^^l^ji 

^(DmmtS, 4m/"min, , #^;^c U^i^^H/J^U ^ 
ntru>7-f;PA:f&t3 k ^'Jx.^U>y^)VM,i^^ 
0. 9 k gT^ofco =^^nfe«^:7<;l^AHi^JS3 4 
/xmT% taS^Sm 6 g/1 5mmT^-^^o 

[0 0 3 7] ::<D3m(Dmmy-()VA\ti 2 s*" c\zm 

m^nrz^Mmm:t-':/>^{zm'^^ns%a)m^Txi 

3 5** c\z^m^nrz:=^y'ya-jvmx*2 o%i& 
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(7) 

11 

m(ou-)vmm\t.i, em/mi n. T^ofco 

#110^ c\zm^.^rifzmm%m:^-^>^\zmt^ 

/iD-;i^T16. 7%iSfP$-y:T2 5|*PBl^@^$n. 

[0 0 3 8} ^6nfcSl®^aS:7<;PA;&^e>;*^ll?fe 
0 0 c c) , ^ffltiSS C C) Tfe^o 

-) \%5 IS P8 1 1 Tfc^UT, ^tc^m^m. §1 

86ISSH2 5'' C, 6 5%fflMllStC*5ViTi|@l 5mm 

^75 mmT^ISiiag^^tClTtfeSilC-ir h LT 5 0 0 m 
m/min. <7)3iSTSPatOBI!iS^aySbJto ^;^c. 
^g^S^i^;. SD^teMS. fiS.^ia^H. Wr^<Dmm^ 

nommm^ j i s p 8 1 1 7 ic2pi;t2Hsl./!:o s 

Tzti-Ji^mit. i|ii2 0mm, S$ 1 0 0 mm(OK3|sf:7^ 

;l'A^^K¥7'c£^iltS±tCg^, K^ll:/^v^-f:6^^< 2-- 30 

^ b T ft ix y -f ;p A is^sg^ ^ ^-s^ ¥fT^ CD * .i:>gg7j>^ 

^*¥M^T<Dlgg| (D) <£ateL/to 
CO 0 3 9] IIJI6W2 
tttb*ilOOOmm. \±lh^Jyymm4Tnm(DTy'i^ 

mmi^. SiW-i^i^^m? o o o o. mm^^»^m4 s 

0 0 0 0, ^;i/h'i'>5^^y^x3(D7i^u:/Dtf ix> 

as»M»s;^i±Si. ^g^/f.uypF i o 3 ea) 2 
0 0" cvmmivmi^tzo ^^a^y-ijiAitoo" c(d}^ 
mo-Mzm:^^n. 25" c(D}^mi^^p!f:^^^f^tix^ 40 

ai^tlfc^, 3 2m/min. T5l#SJ^tli^a cc^)i: 

^cD Mtt^ 3 6 6-efeo;tp ^§bnfc*j^tf2^tIJ 
yutfU>:7<;UAOK[/PJii 2Mm. 1SJa»f^ii4. 

7x10-3. 5^ttiHi«^m 5 0" c. eo^j-i^MS^ 

T8 8. 2%T*o;^« 

[0 04 0] Ptffitg 1 0 0 0 mm, i±/fi U 2 m 

mc^xy-r ^figffib, ?gSO. 9 6 4, h-f >-7^^v 
^^7X0. 3 0SSS7KUX^U> 

/\-r-if^yi5^X5 2 0 2B) 17 7'*CT^ii 
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12 

>om, 2 5" c<Dj*a^^p^#':?tt'?»nT?&a$nfc^, 

3 5m/min. T5I^Bie>ny^o CCD<i:#o^ K ^ :7 h 
itJi3 8 0T*ofe« f*en;/^*®»3pUX^U'>77'f 
;i/A<DMPtd:l 2 Mm, ?SS5Ttl3 5. 3X10"^ 5 
0%#SP#(O5¥14lHltt^ti3 8. 9%T&ofeo 
[0 04 1] :i<Dm^W^-')'yu\±uyy^)VKLm& 

4m/mi n. Tr##fc*b, SOlSiP-;i'tC»€rfflS 1 3 
0" C, 8 k g/cmT.^EESb, -^cT^^I^Iji 

#CDiiStd:5. 4 5m/min. , ^^^ftX^^tiy^^-^) 

yoh!U>:7-f;i.A7&«3 k g, tS'J x5^u>:7-r;i^A;&^ 
0. 9 kgT^o;/^. ?i'P»n;/^«g:7^;i^AHJSiP3 4 

umT, f(|gi3Sfil*7 gXl 5mmT&o;t. 
[0 0 4 2] c:<D3gOfaM>'^;i.AfSl 2 5" Ctdjtin 

1 3S?iiias*«!is$n^o '^\^x^%M.\^fzMmy ^ )\^ 

2^\t. 3 5" CtC^S}t^nfcX'yyD-;|/rBlT2 0 %{£ 
aM#^n/to Cl<^)(h#OD-;i.pBlt^3 5 0mm, 
fl!|CDD-;i/aigJil. 6m/min. Xi^^fc. 51^)^ 

^1 1 0** ctcj!jn^^n;^c.^,JiliiS:t-:/>^^tz»;0^ 

n, n-;^jijiii^fUffibTP-^KTJ^j®#si i 5 
%\zt^^^xmiML}^#^nfc^. 12 5" cf-jbp.^$n 
;^cp-;i'-ci 6. 7%m^^-\^x2 s&mmm^^n. 

[0 0 4 3] m^onrcmm^jimy^ )v/:^f)^^r^^mm 

tz. mimf^M^mi\z. ^rcmmmmm^m2\z7f:'ro 
^ rcmm^^my -f jia itz\t. ti-Mt\^t/v^iti:<. 
tf > Tjx - mtmib ^nfxf)^^rz. 
[0 044] it^m 1 

ti:fcb«l@ 1 0 0 0 mm, ttHi U >^iBS4 mmOT^-f 

^mV. mS.0. 9 6 4, ?<JVh^ yy'y^y.O, 3<D 

!yi:7X5202 B) ^, 163' CXm^nmLfz. ti: 

m:7-r;i,Atii 2 5" cc^)^s&aiD-;pic»*^n, 25" 
C(7)?&m*«*^otte)nT?&a$n;rc^, 1 om/m i 

n. T^I^S^en^o ^o:>^^<D\^^y h]t\ti 2 ox 
^^tc. #e»n;^c*M##Ux^u>37'f ;i.A©Kj?« 

3 8 Mm, ?g®fff^i 3 1 . 6X1 0-^ 5 0 %ffSP#(?D 
#ttlHl1t*ti4 1. 3%-c*o;to 
[0 0 4 5] ilO*3i#4^UX^U>>'<;l^Afi 1 2 5 

" c\zm^s^ntimm,%m^-':f>^\zmii^nio%(D 
R5iT"ei 5 oij?jiiai»ja3i$n)^o 'A\f^xmimi.tz 
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a-;i.Ti6. 7 %m^^'itx2 sm^m^^-^n. m 
[0 0 4 6] m^tirz^nmy-iJi^Ai^Mmmitmrn 

3 {C^fo 

[0 047] It^M 2 
RtttJiHl 0 0 0mm. i±ttl U y§|g4mm(^T:y^ <£r 

mmv. ^w^^^^mi o o o o. mm^i^»Tm4 s 
0 0 0 0. ^;i-h-r >^u/i^x3(D3j^uyptfi/> 
gp»M»S;#tt», ^g83j?u:/nF i o 3 ea) i 
9 0'' cT^guffmufco ^tthy-i )VA\t9 0" c(di^ 

M^ntz^. 4 0m/min. X^l^^^tlfco COh 
yDtfU>:7-f ;i.A(DKiPJ12 9 Mm. ffiHSfms. 

2x10-3. 1 5 0 ^ c. eo^mMM^ 

T9 2%X$>'DrCo 
[0 0 4 8] z:(D^J^W^^J:fu\fU>y^)lA\tl S 

o'* cfc:ira.^^n;t.^M.ffi^:t-y>*tc«;&^ni 0% 



(8) 1#BI¥ 7-307146 

tiy^jvjx\t. 1 3 0' cirfi6j*$nfc-*:;yD-;i/ra 

mm> i}^f&m(DU-}\^mmtl. 6m/min. X$>^ 

;^p-;^Ti6. 7%mm^^x2 sm^mtm&^ti. 
mmm\z:^u':fu}::u>mm^iisy-i jvA^mrzo 
10 [0 0 4 9] ^i^n;^3i^uyutf ixxo^asp^-f 

[0 0 5 0] it^m 3 

i^^Bss 5-3 2 5 3 m<Lkmzm^^ntz.^mz^-D 

X. m-^fi^^iim, ^?LS7&M9%. ^^^mt^o. 1 
2 3 Mm(07j^Ux^U>#?LM^f^fiKbfco 

20 0. 1 9 0 Mm(^)7puynfcf U>#?LM^f^fiKbfeo 

Vi-eD-~;i/yi/x^fflv^T 1 3 4** C'rf7pux5^u>^ 

:7-r;PA^?§;feo :z(omm^^y^ )Vh.\z-D\,^x'mmm 

1 «i:l^«tCSil^b;*^c^^^Sl lC;^To 
[0 0 5 1] 

[Si] 
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itimi 








SI 


81 


ao 


25 


25 


fZLTWf* VTOj 


44. 6 

a 1741 

54 


44.9 
a 1784 
78 


4a6 

0.1776 
54 


416 
0.1568 
67 


49.5 
0,171 
64 






750 


517 


333 


1000 


7nA9«BK vJ\a:/^cni ^ Hj 

ID 


1000 

lao 


1410 
100 
11900 


1630 
88 
4800 


1330 
170 
5900 


1770 
100 
4300 


SDmgS0| C> C) 


190 


190 


iiK> 

140 


1/0 

190 


135 
190 




24.9 


10.3 






a6 


(mm) 


0.5 


1.8 


0.5 


0.8 


15.5 



[0 0 5 2] 

<i:UTjfiiTS-5o ^fz.i^m^\Z.^^ tMm.m\ZRxxn<r> 



[^4] it«i«»|2<^3j^uyDtfU>#S<7)#?LS>^'<;V 

[13 5] ti-))^m,(nm^-)j^^^mmt^m'^th^. 
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